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From the anal ysis of the former docunents, it is possible to conclude
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Det ai | ed description of the figures. Figure 1 shows the

foll owi ng conponents: noving direction (2) of the suction device, PVC
pi pe for suction connection (8), bottomopening (14) in PVC pipe (27)
for bottom suction, sanitar , steel frame (10)
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The process has a great advantage over the previous art in that the
desired characteristics are achieved without needing a filtration
system or adding |arge amunts of chem cals, which opens the
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60 daydpublic swimhminghpoaoeguiatians amdevelogedla:puome@rrequtfe gnqragtéang?)oo m
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In step (&), a structure or pond is provided to contain a |large water
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struct Lﬂo%@fcﬁ\feé%@tlbﬁal%erlﬁrgéﬁ' ufieBfe.(b) to (f) of the invention
wi Il be noted by the reader when the structure specially designed for

this invention is specifically described. In step (b), and
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inl et should not include mcro-nollusks and netals such as iron or
magnesiumin order to maintain the aforenentioned ranges. |In other
wor ds, | ow tTiebiedhhicahatadremssovesf withlbhe phesesd srvertionps dreashiofempst of
pr esent mveﬁtl 0 d es . n%t hav adi y onal filtration process and
t he sudPPem ChRWACRIISIAg I er\?\%‘?ﬁ'as’ﬁ OMhE¥§ti cient in case of
recei ving high | evels of suspended particles, including both organic
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such as ponds and dams were found at world level. In what follows, an analysis of



Not wi t hst andi ng the foregoing and without limting the invention, it
can be stated that the usually used concentrations and the oxidant
application ranges are those indicated in Table 1: Table 1: Oxi dant
Appl i cati on OXI DANT USUAL CONCENTRATI ON * M N- MAX RANGE Ozone O.

ppm 0. the npstgelpyritidasuotms paddheid seletion withrine . taqhnm%t%mpsﬁ@c@mls
hypochégﬁbhﬁe 16 ppm 0.04 - 1.50 ppm Persulfate 0.28 ppm 0.07 - 3.30
ppm Bromnes 0.22 ppm 0.05 - 1.80 ppm * Total anmpbunt added to reach
and maintain the mniml 600 nvV ROP for 4 hours, divided by the total

vol une of theendbar p&edy . applications JP4115008 and JP7310311 protect artificial
ponds connected to the sea that have as objective the purification of sea water. The
system allows the entrance of water to the pond, where it follows a path specially
designed to remove contaminants or it is conducted to a purification facility to be
subsequently returned to the sea. Clearly, the Japanese invention has no relation

with the type of pond that is desired to protect in this application.

The invention patent application FR2740493 protects a pool or artificial lake
constructed with a flexible bottom comprising a textile net and concrete. The
invention includes a draining system and injectors around the border that allow the
diffusion of a liquid to the draining system. The analyzed invention does not have

relation with the artificial pond or the process that is to be protected.

The invention patent application JP59222294 protects a purification process
for river and lake water to remove N, P, BOD (biological oxygen demand), etc. that
implies pumping the water through a bed filled with certain mineral. The Japanese
invention allows cleaning pond water, but based on water pumping through a packed
bed, which is equivalent to filtering the liquid. Therefore, the Japanese invention

does not have relation with the technology that is to be protected.

The invention patent application CN1256250 protects a water purification
process that includes microflocculation with an inorganic flocculant with high
molecular weight and direct deep bed filtration. The analyzed process corresponds
to an assisted flocculation with faster and more efficient results, but in no case it

affects the novelty or the inventive level of the process of the present invention.

From the analysis of the former documents, it is possible to conclude that there are
no processes or artificial ponds similar to those to be protected, which allow
obtaining water bodies larger than 15,000 m® for recreational use, with color,
transparency and cleanness characteristics similar to swimming pools or tropical
seas at low cost, because in the process of the present invention the traditional

filtration step has been substituted by a suspended-solid flocculation step and

6



Step (e) includes adding a floccul ati ng agent and cl eaning the bottom
of the structure of step (a) with a suction device in order to renove
precipitated inpurities fromthe bottom of the |ake, together with
the floccul ant agents. . Cleaning is perfaorned in such a way .
that evebyodueRigioating nith aisclien deviedesiiner e sriddupsiian. dgogesvah
than 7 tﬁéygeq(&éﬁéﬁrcﬁbéydigp%wnén@%fssuﬁgé@ WathP tRACRontAICIMBUried fand
the use of "skinmmers, traditional filtering processes used in sw nm ng
pool s @uefacepbdilsc byd. means of ifjesting fihlet ovdtantasmdt @eacusdingbsaid dalater ithrough

t hi t tiogni I i eferred .g. H CAT:.11-m.

i on 16T mE (St T pURRe) porpiFein Big s uclud 58 biden has
prodUC%eWa&i@}@@&r#@b%ﬁ;ﬂrcfaﬁbﬁ%fbanﬁra%dma@@brﬁbar&é§. (it is accepted
by the National Health Service of Chile and recormmended to be used in

swW nmi ng pools at concentrations 100 tinmes higher) in concentrations
bet ween 0. 0Xrenprebeppinventibn iexelatdd fo equeceset obtain thags ,wateebeds gr

0. 05 4 h X ditio f | whi.ch
bi ode b NBUTIFe (WAETR 6S o) GPLEDING) 51 BepTbif, e APTaipod iR gmentation
Productghd méiﬁt%nblﬁgé)?%@r@ﬁ?% §trlictlfe ¥ @fovide@qHAVINY Blehients required for

concentrations 100 tinmes higher) in concentrations between 0.04 and
2 ppm wiater trerfmant ane fratbisseihad bradubeyibhe gesifes rgsulis otol1eoripim tecwsgter,

24 hours. . Addi tional |y, this. step can include i

a1 gaec a8, seperind hi BRRURYon afintirEmee] profrsrual il gpat make
copper GRBPedy 4fd InpGeSE¥e perfbRAed inCORIIER WA tiRdtefdccukre®imaterial is
copper |levels between 1 ppb and 1.5 ppm  dependi ng on tenperature and
sunl i gructionad ty a syciiprhdsyice sy flagaulationpeataked plargeandSiliaaatetiols

and 30 re rem ved tthrjoﬁgh "@Qﬁﬁfé}g (ﬁﬂﬁgﬁgpslbt@ mwrﬁrﬁ@toﬁpﬁ %Hh‘éﬂgé"& 91fe
t he suctron device 1's¥not only the cleaning of the’bottomin e
descri hgdsgftopwentio@ssaigl singctass thavfngy pipssntite Vieedsfresh twatdr tto ofiaéflll the
pool s, but that said suction device replaces conpletely the

t r adi t i4$4Pdabie@dMeng syst em of swinming pools together with the use
of flocculants. Furthernore, the fact that the process contenpl ates

t he di spl acenent and renoval of superficial water with inpurities
toward the structure slots conplenments the action of the suction

devi ce. In other words, the suction device not only renoves
mat er i ghEgERIPT DN O P ERJURES he bottom (1| eaves, branches, earth,
etc.) but also all the suspended particles that are elimnated by
filtration in the case of swiming pools and that are converted into
f | occulBrief(descygptigraot ihel fagiresaind are suctioned by the device in this

i nvention, thus decreasing their renoval costs in two orders of

magni t ude. In step (f% it is necessary to control the |evels
of i nj dd8¥En! §hoywe @sHdquias ot hecsialied 48y or rect di spl acenent and
removal of superficial water with inpurities and oils through the

ski merga0fe 3 BRoRb LSRG RE M SRGlfe 8 R dBioRluclpg Process of the
i nvent i onA. er el nabove nentioned,” to carry out the process
to inplenent and nmaintain | arge bodies of water |arger that 15,000 nB
accor dimguieo3d BRoWE &Sedlit View efthestrudtlird 6f tRecRRESN YielRepr ovi de a
structure |like that shown as an exanmple in Figure 10. The
structure or pond according to the present invention includes bottons
and walFiguteud shows la frovw view o fie sirugtureatitheaustisadevies. cl ay and
bentonite, coated by a non-porous material, such as a polyvinyl
chloride nmenbrane, lineal |ow densjty pql yethylene or high density
pol yet HyP&ige?? § @UF@'H?“ ‘h&eﬁﬂgahééwcﬁ?gﬁeﬁcﬁepth of at least 0,5
neters, a systemfor renoving inpurities and superficial oils by
means of; ' ' j t all ows water
replacgﬂgﬁ%g%@EQQW?g”%@%%¥99?§gﬁqagﬁg%ﬁ§ghpgég'mater i nt ake system
whi ch can be marine water, well water, spring water or water from

Figure 4c shows a rear view of the suction device.



The crystalline structures or ponds nust have water intakes that

all ow using | ow cost water since, in contrast to sw nmm ng pool s that
recycle water through their filters, in this case the water fromthe
ski mers and the suction cart or device is disposed of. The

st r uct bicdirp Sesheue 2 fPsviey qfahersgiuctuie ohthr sucionrdeviee.i nvent i on has
additional ly: 1) light blue, white or light yellow bottom
(liner)k. caolar, .for the water..to take the color of tropical seas, i.e.
"col or?:'gc"ﬁr%l?f?p%nog\ﬁc?t%&'em %fé[hﬁesggh%rp'g%lg%e” stics simlar to

sSW nmi ng pools or tropical seas at low cost”. This is obvious in the
case OFiRik BEHHIvPILEemBHE vied 9?tHé%lé’§niH§ SygRik withafé istigtichi8elige.
their durability and |lower cost; that is thé reason why there are no
| arge water bodies with the described colors. For instance, if the
pl asti Eigurel d shews| adetdilesiathematioviksy ,oftthe sletioneslstarh owithvdig dsuction
be obt gi ned even if the water had high quality and transparency.

2) a d€FY'RCover 0.5 neters, preferably between 2 and 5 neters; Depth
is inmportant to achieve the desired color "simlar to tropical seas",
since kf. L d g@fh%r each turquoi se shades
of col gﬁgdéégs:‘rgv%on%ﬁggé@%%glﬁco orse l\?/étde%&‘cbegdy. Mor eover, due to
the high water transparency of these ponds, if depth is too |ow W

| i ght PrlietPasHoWs dethematibeidw BEthe @Ridiling oftthesubtidn @bviseni ng t he
desired | ow cost. 3) a recycling system by neans of pipes with
injectors that allow maintaining water honogeneity and avoi di ng

st agnafiguje ztheshowknias tapy siewn afatheb straglvireleal the wiately bedvieef. the present
4) the.structure nust be constructed in such a way that it avoids

dr aggi HB’e{)‘ﬁBﬁhi c matter such as |eaves and soil by effect of w nd,
wat ering, etc. 5) Optionally, it can be nade of cenent with
coati NgFFHCM oM id UhdeRPhler NASIBARRE DS Ghe! bOW @ 8k&ter obtained by the
Therefore, the structure Is fundanental for the process of the

i nvent ipoegendimeation. said structure it is also possible to generate a
step consisting of the displacenment of surface water containing

R e D Ry e R e el

said inmpurities and oils through said skimrers. In the follow ng, the

suct i om; j 0f ' ' [ ' i i

The sucldBasda,Fed TBrat: 7l ArEELLRE detef SRS It AELEH! examole
bottons, which is perfornmed in step (e) of the process of the

i nvent IFgfure COMBHOWRS a  8atllip® oViéWngf atddyaot esitér obtdimed sl tHeopeesknt
with fiberglass, pulling handles, a resin cover, a |lateral nenbrane
flap, & en- frame, high density polyurethane rollers,

aut o-l ubricated plastic wheels, an opening in a PVC pipe to suction

t he boit 0 br | L.Re copri.si ol \G- u '

synt neFIE T, i & 1B GRAREETRED' B R gR: MRRT REL ol fRETtfes e pgoy
f ast en of haitdr afzhe exbmpie.cont i nuous |ine, supporting plates for 18

the axles of the wheels and the rollers, and a suction PVC line with
openi ngs (see description of figures for nore details). The
suct i oalelgdcdespiptian ©f thy/figwresi oni ng dirt through connecting hoses
by nmeans of a punping system said device being pulled by a system
that includes a propellin vi.ce to nove, the suctjon.deyice, such, .as
 boat |t or Faitehahows i SHIRWIES chEBBET s, MaTRS rBgyaT Y orching: SR
hose 1 @ellceabyv@ pietdradudtibATcdnhBchidre €8S Hftof 8pRifigaa) irs Pdﬁﬁbipe (27)

operator in case a boat is used as propelling device, a EJuI_Il g '
t ubul afori &b8bed syeliarmnsanithrgt Badipe diMestaahdramd EH) e anto-ubgicatesc piasiic

hose between e boat ,and the [ connect i i bet

Connectitisin ke sERbHERC T S8R, b rRoANES e DhiREs il bk dony

the st plgEtidlisaseddsrushss avith SpfBetit MreisNeORRIdd BE peRétged of hige Siket(ROY
steel platen with perforations or slots (21) to fasten the brushes (20) in a continuous

line.



perforated or slotted steel platen is |ikew se attached to support by
means of bolts a continuous |ine of brushes having a plastic base and
synthetic polyethylene bristles, or the like, which help in the task
of renoving the material to be suctioned r secti.on,

abovenent i ofd@TeupSHPYSHGeNaYBE dreqing (B thenﬁam@n 80 40 yhich aUﬁ@amng
The cl \Y/

{Ubes, PIAPPQ1SERaRe SR £F sfpBeff i o (AEREERE 1156) F%ﬁq"tgﬁegm“y
cover i mphaaetase, rdtlersmhi 19hhat ateapmelrda\é(ﬁed whits wineelsa 12 c mbichasire hieéd up

b whi | ed. h | h
suct | ot epaisPgLoRaTch b S BBEr Ut BIAtES PBhgh HATLANEHAS) dapand 1 e
mat er | fﬁer%’i’ét%ﬁsplbferp@ﬁLtf?bh@@@dmﬂ'ﬂ%é @ﬁﬁ@tu%‘taﬁﬂ th'8uBREH line (27) cah be

is inportant to keep in mnd that the objective of the suction device
(sucti cﬂbsea:ad) i sthaoce@tnalyzorhe ofl #anidayias, tolﬁmeldobyoan PWGC: tiebe with five

descri bed e is the case o quum devyi

pool 5. TEHARBHET 1ol onBrings dodialel 1Abarsat YEbeET Brde i g tal made of
tradi tltﬁ@@bm‘é miaridng1Byst em of swi mmi ng pool s toget her with the use
of flocculants and the skimrer system If all the

abovenenti oned el ements are not present, water inpurities accumul ate
and deter wanéigurpsba and Jnthestevicrestructare sbhesyn, weherkin asuppegiagtplate
invention, i.e. obtai | wat er. bqodi es wi t tra arency and
ol eannddbcah HEeba el S hiffind s Weed BB srame T FBp o, Bier
at | owreRSdrceMOUitd BErgREssOblaH e dyaliTitkd CADONIENONMPUE), a laterall Blastic

carry out the process of the invention to inplenent and mai nt ai n

wat er boeeindsanediger (Hhaellers, (100 wheelsr (TDcardtdasiiary £ \aipes ¢8) deyving

L eh, 37k RIS R B BgP T B R RS, B

per f or rethiched to theApEn g6dinge ofigaid ar pibes; a@auaréuotubm gipe loadipen 2®having
built in the central Chilean shore, having a length of 1 kiloneter,

an ar ePRSNINGS GdEran Hied ORSOICRESSD Wb Soe (H)’QPWE'O(‘QB tedhggingtallgd suction
71"39" 1Q. 10 )}I\) The bottomwas built using clay and bentonite, and it
was | i neg h lineal |ow density polyethylene (LLDPE) and high
density 20 polyethylene (HDPE) plastic with white and yel |l ow col or.
The wal | s weigurleuls tshosCg NBtetalaightoliey ¢fntel davack WltllthtHé-HBEIr@ﬂdlréﬂBEa
menbr anes. M ni mal and maxi mal depths were 1.2 and 3.5 neters,
bei ng 428 asuepstingeplate f gtordbptpulling tensors, wheeeasysemniher canser taoPVC
250 mm t I 1 0

Faci 11 e BORaie (EReheE hafng q rEURERr cofal 28R0CPA! REEReLTsald resin
i nj ect drtmmocﬁley bEingred ened M|wmdetgtas£mlnfwcémgnmw(4 hfr theefasterdeg dm

Syt emSRURO 0 SUCERBVEPSH TG 19) 186 Paglinds pRANTG Aae |GG gy device, the
ski _mTBr sied ek K@)Laha RS lateral menti¥raRE ffﬁtg ﬁge@gefe §hsRowt rau%h%a‘e YRSy of

achi ev thr oug eaders et water ppmiron an ppm
manganedbe,deuice indicatinigdthey mufvirig dlr&ﬁﬁmn Theandttbe deniteacp¥erof6)7 FRBiranks
nat ural  brom ne concezttratal ons .o rgﬁt% and cons&ggently no

addi t i GINOYYS BFeR oW O the dR4se frejaringinefRYiGRreyer i npounded

t hrough headers at a depth of 8 mat sea shore. The intake was
performed atgfyessg frf z{( 'vﬂav!/ et H@ﬂc@étf&ttrg%' fn'dﬁ*'é%n Tig. movmg
presence of Cro-no sea wat er causes pro 8

devel optiettioan@) aattue figomre Sb shgwag tepl Viewand thagiwmesmdutcatlugeme Etotvmg
possi blcf W?ﬁ tg avoid incrusting mcro-nollusks is the use of water
pre-fi IE&AHRG (2)- ROP val ue was mai ntained over 600 nillivolts
(mV) during 4 hours in 24-hour cycles. This was achieved by applying
oxi dants, s €g |

per sul fate Lﬁ?%%tspo %f?ﬁ%ﬁ'%%“@é g@%nﬁ’%, S@% %ﬁéﬁzﬁ%{% plaﬁzed in the
f or mer watee bbdyg {(4t), wttemeig\dhdre Bssalpipe to dralnmg chambeay28)agase fueyb ¢29)

for floating a hose (36), platform (30) for the steersman and the deck operator of the
boat (31) for pulling with an incorporated four-stroke engine and protected propeller,
9



Wth the aid of the suction cart or device, the plastic of the bottom
of the | agoon was cl eaned subsequently to decantation. The device has
a system of suction chanbers, thus renoving all the precipitated
inmpurities together with the polynmer, which allows the bottom of the

| agoon?@( RelfiRg Subyiar dapelede galvamizedudoslc soRPRENNG Exthdd2} asteinag jskiction

menbr aB&vi)é@\%aés%H,' ' dohMe iol?xoﬂos@”ﬁaﬁi fg?r'?ugttrgjér g%‘gé\ﬁngkﬂXT@?ﬁﬂéjtbaévideaé%ayh £

because It a fine cleaning a n is cleanin
suct i ocommddiiod piase &% nsinttrtconmectibve hbet t(34) withtthe suatiomhosa$36), emadeal

daily, in ,such a way, that the suction system passes by every rane
sect orswmh@%ﬁﬁ@&%t connects t @%P%re'ﬁé ICrRYGHPRI YW%%&E%E@KGS
by neaggofwith HREYS: ti(@g?{systemthat operated 8 hours per day in

S

| ow-wi nd seasons, thu eepi ng wat er honogeneity. Injectors

di stributed around the structure throw the water up to a |l ong

di stance ancigure Dptlacwsl adurgijudifalrsictios of tHe sitivihcddvdcenanihich gide phetal
the water_contained by the structure gl so shows an iggortant
e

ci rcul 8RMEHIraton bf ehfedlfugiral Heamend Oan e PUditoures e2h i grnnacts the
decr eageyibh 38y (ot SRbdh if B TiEUHA!bARe DRAMGIRIRNR St At SHHIMARL Suction
the s S ner gy. hi

design o ructure, thus~spdaring recycling
syst enpisass uS&J that ayopingct fieer stetien dipes wa7¢rofothet lcartsvithcther bosas(34)

conpletely renewed jn. a perjod between 30 and, 150 days. The ai m of
Che r cHEaCH RS R, deliskt5 B ebORo Bt Hpscha cln s, Pl PiRG: 2BHoF the
secondpfole @RIMRVIWITe s (1 Mathd fofBiopgiglat i on reactions. The renewal was
performed by taking new water through the feeding pipes,

i ndependently fromthe recycling pipes that end at the injectors.
A superfi ci BigwaiBeshaws bdatefrdloviewasf the pullng beatn($1nfthe reeictian desice (33)

t hat .0l | d ficjal i ities. Th f
Cra s 13 S PR A6 e MG SRR O
magni t YEgrolAWeD) fdraRe Waas BpERAMY, tfd chinalingifors (B2Pbstween the delite (133)

total conparative maintenance cost per cubi'c neter’ was approxinately
3% of anhe the dalat (ot) the syminmetiringl gundios. elements (38)nanditbe ophecting base

exanpl th hysi cochem cal, ¢ L{ions of water were determned to
conpl y@@tw'ﬁhg?)ﬁh“@rP'P%ghﬁﬁ%ﬁgg’?f)r recreational waters with direct
contact (see Table 2), which are those applied in this case, but also

with T egUIRYHARs of arreBPLRRY Bf U 8YseRPR JRAME, Mlicalihh ik RONAXERSH hese

of characteristics inherent to sea water, wth regul ations for
swi mmi (@3)pthe pullingerotiahl32)3)he skt of coweplingepiscesr(38) fahsywnimedrical suction

t i dual .| evels. which do not_.apply b ft ¥
P echnof by A Fditfyics esS s Rt thel fortiot A Maber Fa 5 B8 hser (BN 3 Adis
pr oces p@fththgohmeR8thée BoanohfscteeH) atitP thd @ﬁctrcﬁp%@mgimednd/g I nd
with direct contact (NCh 1333 *) PARAVETERS MEASURED VALUE | N TH

L AGOONtheapipe 3Bat Ippdy iothesdminageg(28).except if natural water conditions

show di fferent values, but in no case |ower than 5.0 or higher than

9.0 In Figure 10, the following elements of the structure can be observed: recycle
pipe (39) onto which injectors are arranged; injectors (40) arranged along all the
perimeter of the water body; water body (41) contained by the structure; skimmers
(42) for removal of floating contaminants such as water with oils; water inlet line and
chamber (43) where water is extracted to feed the lagoon; zone of restricted natural

circulation (44); fresh water feeding point (45) to the lagoon.

Figure 11 shows the underwater visibility of the body of water obtained by the
present invention; in particular this body of water corresponds to that obtained by the

present example.

10



Tenperature, C, maxinmal 17.7 30 Clarity, minimal * 35 neters

Vi sual i zation of Secchi discs at a depth of 1.20 neters Visible
floating solids and unnatural foans Absent Absent Floating oils and
greases, ng/J, WB.X{ * <5 5 Enulsified and greases

mal oi | : /1,
mexi mal + <5 19WCBo\ RN A3 Bt BEBPETHIR eWs gk thaIPoY OigVaEh obRBBEH (Y the
Absence,8ferfirdyah Ak athes8! sHotographs show the characteristics of color, transparency

and cleanness obtained by the present invention.

Figure 14 shows a satellite view of the body of water obtained by the present

invention in the example disclosed below.

Figure 15 is the Certificate from the Guinness World Records obtained for the

body of water of the example.

DESCRIPTION OF THE INVENTION

This invention comprises a process to obtain (i.e., to implement and maintain)
large water bodies or volumes for recreational use with excellent color, high
transparency and cleanness characteristics similar to swimming pools or tropical
seas at low cost, in particular for water bodies larger than 15,000 m°, such as
artificial ponds or dams for recreational use. The present invention also discloses a
structure to contain large water volumes. The invention also comprises a suction
cart or suction device to extract a particulate material decanted from the water. The
process of the present invention comprises in a first step providing a structure to
contain large water volumes such as artificial lakes or ponds, with elements that
allow water treatment and features required to obtain the desired aesthetic and
sanitary results of having “color, transparency and cleanness similar to swimming

pools or tropical seas at low cost”.

The process has a great advantage over the previous art in that the desired
characteristics are achieved without needing a filtration system or adding large
amounts of chemicals, which opens the possibility to implement and maintain large

crystalline water bodies with no size limit.
The process of the invention comprises the following steps or stages:

a.- providing a structure with skimmers able to contain a large water body
larger than 15,000 m®.

11



Turbidity, Silica units, maximal * 0.55 50 Fecal colifornms / 100 m,
maxi mal * <2.0 1,000 Substances that cause inconvenient snell or
taste Absent Absent * Oficial Chilean regulations were used (Chile
was t he countr¥ of the application exanple), Chilean rule NCh 1333
Tabl e 3: CoBpareasting othet Ifrugiitrer of r%apggaww et praleesgaypgt fgn and

PARANE TG ERR RS B Fh Al P le P PR oo e 287 - 6.2
c.- measuring water pH, ideally it should be within a range lower than 7.8;

d.- adding an oxidizing agent to the water contained in the structure of step
(a), with which a 600 mV minimal ROP is controlled in water for a minimal period of 4

hours and in maximal cycles of 48 hours;

e.- adding a flocculating agent in concentrations within 0.02 and 1 ppm with
maximal frequencies of 6 days and cleaning the bottom of the structure of step (a)
with a suction device to remove precipitated impurities from the bottom of said

structure, together with the additional flocculants and;

f.- generating a displacement of surface water containing impurities and
surface oils by means of the injection of inlet water according to step (b), which
generates said displacement in such a way to remove said surface water by means

of a system for impurities and surface oils removal arranged in the structure of step

(a).

It is worth mentioning that cleaning is performed in such a way that every
sector of the structure is cleaned in time intervals no greater than 7 days, in such a

way as to replace the traditional filtering performed in conventional size structures.

In the disclosed structure or lake in step (a) it should be maintained a minimal
total water renewal rate of 150 days, preferably 60 days, to avoid the accumulation

of oxidation products (ageing).

Each step of the process to implement and maintain large water bodies is
separately detailed below, in the understanding that every obvious change will be

encompassed within the scope of the present invention.

In step (a), a structure or pond is provided to contain a large water body larger
that 15,000 m®, with elements that allow water treatment and features required to
obtain the desired aesthetic and sanitary results of having “color, transparency and

cleanness similar to swimming pools or tropical seas at low cost”. The features of the

12



Free residual chlorine + 0.5- 1.5 (ppn) Copper (al gaecides) ng/l 0.38
1.5 maxi mal Brom ne (disinfectant) ng/l + 1 - 3 Foam grease and
suspended particles Absent Absent Col onies of aerobic bacteria/ m 2

m

:5 200 Fecal colifornms Absent Absent Total coliforns colonies / Jbooth
y the

structure provided to carry out steps (b) to (f) of the invention will be noted
reader when the structure specially designed for this invention is specifically

described.

In step (b), and only in the case where it should be required, a water pre-
filtering and treatment can be carried out on the water that is incorporated into the
lake, in the case wherein the water contains incrusting micro-mollusks or turbidity
levels over 5 NTU. Nevertheless, water inlet should not include micro-mollusks and
metals such as iron or magnesium in order to maintain the aforementioned ranges.
In other words, low turbidity water is preferable because the process of the present
invention does not have a traditional filtration process and the suction device and
skimmers would be inefficient in case of receiving high levels of suspended particles,

including both organic and inorganic contaminants.

If in step (c) the pH is higher than 7.8, it is necessary to add bromine salts
such as sodium bromide, always keeping minimal bromide concentrations of 0.6
ppm. It is worth mentioning that in the case of sea water, in spite of having pH values
higher that 7.8, it naturally contains high bromide levels, and therefore it is not

necessary to add this element if the artificial pond or lake is filled with sea water.

In step (d), to maintain a minimal redox potential of 600 mV in the water for a
minimal period of 4 hours in maximal cycles of 48 hours, preferably 24 hours, oxidant
agents are added such as: ozone, sodium or potassium persulfate, chlorine
derivatives, hydrogen peroxide, bromine derivatives or by electrochlorination. The
amount of applied oxidant is controlled by permanent measurement of ROP during
the application in such a way that it fulfills the minimal established requirements, i.e.

oxidant is added up to achieve a minimal of 600 mV during a period of 4 hours.

The type of oxidant depends on the cost, among other factors. Hypochlorite
produced by electrochlorination and ozone are economical because they are

produced in situ, but require high equipment investments.

The applied amount depends on many factors that vary daily, such as, for

instance: temperature, solar radiation, environmental contamination, rain, storms,
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5 2 20 Algae, larvae or other living organi sns Absent Absent Carity
35 neters 1.4 meters * Oficial Chilean regulations were used (Chile
was the country of the application exanple), Chilean rule NCh 209 +

Do not apply because of the applied technol ogy Tabl e 4. Conpari son of

t he walevels peasedelg-tIR shast pheceasessant reidan

ANOWH igfieterained by ROP

r egul %E%KE%EGWE abl e water (NCh 409 *) PARAMETERS UNI T ASSAY METHOD

VEASU

THE LAGOON O ficial 2005 NCh

Notwithstanding the foregoing and without limiting the invention, it can be stated
that the usually used concentrations and the oxidant application ranges are those

indicated in Table 1:

Table 1: Oxidant Application

OXIDANT USUAL CONCENTRATION * MIN-MAX RANGE
Ozone 0.05 ppm 0.01 - 0.58 ppm
Hydrogen peroxide 0.04 ppm 0.01 - 0.46 ppm
Sodium hypochlorite 0.16 ppm 0.04 - 1.50 ppm
Persulfate 0.28 ppm 0.07 — 3.30 ppm
Bromines 0.22 ppm 0.05—-1.80 ppm

* Total amount added to reach and maintain the minimal 600 mV ROP for 4 hours, divided

by the total volume of the water body.

Step (e) includes adding a flocculating agent and cleaning the bottom of the
structure of step (a) with a suction device in order to remove precipitated impurities

from the bottom of the lake, together with the flocculant agents.

Cleaning is performed in such a way that every sector of the lake is cleaned in
time intervals no greater than 7 days, preferably every 4 days. With this step,
together with the use of skimmers, traditional filtering processes used in swimming

pools are replaced.

Among flocculants that can be added in this step (e), a cationic polymer is
preferred, e.g. HICAT-1™, which is a biodegradable cationic polyelectrolyte with
25% solids, produced by Buckman Laboratories in the United States (it is accepted
by the National Health Service of Chile and recommended to be used in swimming
pools at concentrations 100 times higher) in concentrations between 0.02 and 1 ppm
with maximal frequencies of 6 days, preferably 0.05 ppm every 24 hours; or addition
of Crystal Clear ™, which is a biodegradable cationic polyelectrolyte produced by AP

Aquarium Products in the United States (it is used in aquariums in concentrations
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409 pH - (|

7.96 6.5<pH<8.5 Turbidity NTU (1) 0.55 2.0 True col or at
pH = 7.71 Pt-Co (

) 10 20 Smell _ (1) Qdorless (dorl ess

100 times higher) in concentrations between 0.04 and 2 ppm with maximal

frequencies of 4 days, preferably 0.16 ppm every 24 hours.

Additionally, this step can include adding algaecides such as quaternary
ammoniums (e.g. polyquats) and/or copper compounds (e.g. CuSO4 - 5 H,O or
copper chelates), keeping copper levels between 1 ppb and 1.5 ppm, depending on
temperature and sunlight; 0.3 to 1.5 ppm of copper for temperature ranges between
10°C and 30°C.

It is important to keep in mind that the objective of the suction device is not
only the cleaning of the bottom in the described process, as is the case of vacuum
devices of traditional pools, but that said suction device replaces completely the
traditional filtering system of swimming pools together with the use of flocculants.
Furthermore, the fact that the process contemplates the displacement and removal
of superficial water with impurities toward the structure slots complements the action

of the suction device.

In other words, the suction device not only removes material naturally
deposited on the bottom (leaves, branches, earth, etc.) but also all the suspended
particles that are eliminated by filtration in the case of swimming pools and that are
converted into floccules (large particles) and are suctioned by the device in this

invention, thus decreasing their removal costs in two orders of magnitude.

In step (f) it is necessary to control the levels of injection of fresh water to
ensure the correct displacement and removal of superficial water with impurities and
oils through the skimmers of the structure provided in step (a) of the process of the

invention.

As hereinabove mentioned, to carry out the process to implement and
maintain large bodies of water larger that 15,000 m?® according to the present
invention, it is necessary to provide a structure like that shown as an example in

Figure 10.

The structure or pond according to the present invention includes bottoms and

walls built with low permeability materials such as clay and bentonite, coated by a
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Taste - (1) + Tasteless Amonia ng/l NH3 (1) 0.12 1.5 Total arsenic
mg/ 1 As (1) <0.005 0.01 (1) Cadmiumng/l Cd (I) <0.002 0.01 Zinc ny/l
Zn

non-porous material, such as a polyvinyl chloride membrane, lineal low density
polyethylene or high density polyethylene capable of being cleaned, with a depth of
at least 0,5 meters, a system for removing impurities and superficial oils by means of
skimmers, a feeding pipe system that allows water replacement by entrance of fresh
water, a feed water intake system, which can be marine water, well water, spring
water or water from other sources; in the case of marine water the intake system can

be through headers or wells positioned at a depth of more than 6 meters.q

The relevance of the structure to solve the technical problem proposed in the

process of the present invention is detailed as follows:

The structure must have skimmers to remove surface oils and particles, since
otherwise they accumulate and deter water quality, even after performing all the
chemical treatment steps, since these do not remove floating greases or solids. In
this way, the final objective of obtaining “color, transparency and cleanness
characteristics similar to swimming pools or tropical seas at low cost” would not be
fulfilled without these skimmers. The process of movement of superficial water
toward the skimmers caused by fresh water entry together with the flocculant-suction

device system replaces the traditional filtering system of swimming pools.

The structure must have fresh water feeding pipes that allow causing the
surface water movement that eliminates floating impurities and oils through the
skimmers. These pipes contribute also the fresh water necessary to refresh water at
the described rates, since otherwise oxidation sub-products accumulate, which
render chemical treatments inefficient and deter water quality, not fulfilling the “color,
transparency and cleanness characteristics similar to swimming pools or tropical

seas at low cost”.

The structure has a pipe network with injectors that allow an efficient
application of the products and water homogenization. In swimming pools this is
irrelevant, but in large volume water bodies the existence of isolated stagnant zones
creates contamination centers that make disinfection treatments inefficient, thus
deterring water quality and not fulfilling the fundamental objective of obtaining “color,
transparency and cleanness characteristics similar to swimming pools or tropical
seas at low cost”.
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(1) <0.05 3.0 Total cyanide ng/l CN
(1) 18,914 400 (2) Copper mg/l Cu (

ny/ |

<0.05 0.05 Cnhlorides nmg/1 O

(1)
) 0.38 2.0 Phenolic conpounds

(1) <2 |
The plastic liner must have special non-porous characteristics. In swimming

pools this may be irrelevant, but in large volume water bodies cleaning would be
unfeasible with adherent linings and a dark layer would form that do not allow
obtaining the desired result, namely “color, transparency and cleanness

characteristics similar to swimming pools or tropical seas at low cost”.

The bottoms and walls must be built with low-permeability materials such as
clay and bentonite, lined with a non-porous material such as polyvinyl chioride
membrane, etc. This is the economic way of constructing these large water bodies,
since if known building techniques for swimming pools or ponds would be used, the

objective of “low cost” would not be obtained.

Water intake must be done in such a way as to avoid micro-mollusks, since
besides blocking recycle pipes, said micro-mollusks adhere to surfaces generating a
dark color that prevents obtaining the objective of “color, transparency and

cleanness characteristics similar to swimming pools or tropical seas at low cost”.

Water intake must avoid water with metals such as iron and manganese,
since this pond does not have traditional filtration and the flocculation treatment and
suction device are inefficient at removing inorganic impurities, including metallic

contaminants.

The crystalline structures or ponds must have water intakes that allow using
low cost water since, in contrast to swimming pools that recycle water through their
filters, in this case the water from the skimmers and the suction cart or device is

disposed of.

The structure provided in step (a) for the process of the invention has

additionally:

1) light blue, white or light yellow bottom (liner) color, for the water to take the
color of tropical seas, i.e. “color, transparency and cleanness characteristics similar
to swimming pools or tropical seas at low cost”. This is obvious in the case of
swimming pools, but large ponds use dark plastics due to their durability and lower

cost; that is the reason why there are no large water bodies with the described

17



2 Total chrom um ng/
I

Cr [11) <0.05 0.05 Fluorine ng
1.5 Iron ng/l Fe ( 0. ) 1.

| Cr+b (11 /1
) 08 0.3 Magnesiumng/l My (I 030
colors. For instance, if the plastic would be black (usual in ponds), the desired color

would not be obtained even if the water had high quality and transparency.

2) a depth over 0.5 meters, preferably between 2 and 5 meters; Depth is
important to achieve the desired color “similar to tropical seas”, since if it is too
shallow the water does not reach turquoise shades of color and resembles a light-
colored water body. Moreover, due to the high water transparency of these ponds, if
depth is too low UV light penetration deters the liner rapidly, thus not obtaining the

desired low cost.

3) a recycling system by means of pipes with injectors that allow maintaining
water homogeneity and avoiding stagnating zones. This system can be avoided in

windy zones.

4) the structure must be constructed in such a way that it avoids dragging

organic matter such as leaves and soil by effect of wind, watering, etc.

5) Optionally, it can be made of cement with coatings such as painting,

poliurethanes or fiberglass.

Therefore, the structure is fundamental for the process of the invention, since
in said structure it is also possible to generate a step consisting of the displacement
of surface water containing impurities and oils by means of a current generated by
fresh water injection through the pipe systems of said structure, thus removing said

impurities and oils through said skimmers.

In the following, the suction device of the present invention is described in

detail:

The suction device to carry out the cleaning of the structure bottoms, which is
performed in step (e) of the process of the invention, comprises: a supporting plate,
a resin collar reinforced with fiberglass, pulling handles, a resin cover, a lateral
membrane flap, a steel frame, high density polyurethane rollers, auto-lubricated
plastic wheels, an opening in a PVC pipe to suction the bottom, a brush line
comprising plastic-based brushes with synthetic bristles and a steel platen with
perforations or slots to fasten the brushes in a continuous line, supporting plates for
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Manganese ng/l M (1) <0.01 0.10 Mercury nmg/l Hg (1) 0.001 0.001
)

Nitrates ng/l NGB (I

Pb

4.54 50 Nitrites ng/l1 NO2 (1) 0.04 3 Lead ng/|

the axles of the wheels and the rollers, and a suction PVC line with openings (see

description of figures for more details).

The suction device operates by suctioning dirt through connecting hoses by
means of a pumping system, said device being pulled by a system that includes a
propelling device to move the suction device, such as a boat, for instance, a draining
chamber, plastic buoys for aiding a hose to float, a platform for the steersman and
the boat's deck operator in case a boat is used as propelling device, a pulling tubular
labeled galvanized-steel connecting rod astern, a connection hose between the boat
and the cart, a connection piece between the connecting hose and the suction hose
that connects the pump placed at the structure edge. In any case, the propelling
device of the suction device can also be formed by a remote mechanical traction
system arranged out of the structure or any other propelling device useful to move

the suction device.

The suction device is mainly formed by a structuring frame, a covering
carcass with coupling means to be coupled to the pumping system, rolling means for
continuous displacement over the surface to be cleaned and cleaning means
consisting of a suction line and a brush line to remove the material to be cleaned by

means of suction from the pumping system through the suction device.

The covering carcass comprises a laminar resin body that covers the
structuring frame and the rolling and suction means. From the top section of the
covering carcass supporting plates emerge for the pulling tensors from the boat,
which are internally joined to the structuring frame; at its top section, said carcass
also has suction PVC tubes that form coupling means to the pumping system and
are attached by their base section to a carcass collar formed in molded resin fiber
with glass fiber reinforcements for supporting and sealing said suction tubes;
whereas from said carcass collar a resin mantle and a lateral membrane flap project
to form the carcass body. Also its top section has handles for pulling, handling and

raising the device.

The structuring frame is a steel frame to which an aligned series of steel
plates for supporting the rolling means, which comprise the axles of high density
polyurethane rollers and plastic auto-lubricated wheels, is supportively joined, and a

19



(I') <0.02 0.05 Total dissolved solids at 105C nyg/l (1) 34.310+ 1,500
Sel eniumng/1 Se (1) 0.001 0.01 Sulfates ng/1SO4 (1) 2,494+ 500(2)
Free residual chlorine in |laboratory ny/l

perforated or slotted steel platen is likewise attached to support by means of bolts a
continuous line of brushes having a plastic base and synthetic polyethylene bristles,
or the like, which help in the task of removing the material to be suctioned. To the

rear section, the abovementioned supporting plates of the pulling tensors are joined.

The cleaning means comprise a suction line formed by vertical PVC tubes,
corresponding to suction tubes emerging upwardly from the covering carcass, to
which T-shaped PVC tubes are attached at their bottom part, which are coupled in
turn to horizontal tubes that have suction openings in their bottom part through which

the removed material enters to be suctioned and taken out of the pond.

It is important to keep in mind that the objective of the suction device (suction
cart) is not only the cleaning of the bottom in the described process, as is the case of
vacuum devices of swimming pools, but that said suction device replaces completely
the traditional filtering system of swimming pools together with the use of flocculants

and the skimmer system.

If all the abovementioned elements are not present, water impurities
accumulate and deter water quality, and so the final objective of the present
invention, i.e. obtaining water bodies with “color, transparency and cleanness
characteristics similar to swimming pools or tropical seas” at low cost, would not be

obtained.

APPLICATION EXAMPLE

To carry out the process of the invention to implement and maintain water
bodies larger than 15,000 m?® for recreational use with color, transparency and
cleanness characteristics similar to swimming pools or tropical seas at low cost, the

following steps or stages were performed:

A structure similar to an artificial lagoon was built in the central Chilean shore,
having a length of 1 kilometer, an area of 80,000 m? and a volume of 250,000 m?
(33"20'59.91"S; 71°39°10.10"W). The bottom was built using clay and bentonite, and
it was lined with lineal low density polyethylene (LLDPE) and high density
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(I'1'1) <0.05 0.2-2.0 Nitrate+tNitrite Ratio - (1) <1 1 Organic
substances Tetrachl oroet hene PO (*) n.d. 40 Benzene pg/l (*) n.d. 10
Tol uene pg/l (*)

polyethylene (HDPE) plastic with white and yellow color. The walls were built in
cement and clay and lined with LLDPE and HDPE membranes.

Minimal and maximal depths were 1.2 and 3.5 meters, being 2.8 meters the

average depth.

A pipe system of 100 to 250 mm diameter was installed all around the lagoon
borders to facilitate recycling. The system has homogeneously distributed injectors
every 10 meters around the entire lagoon that are placed in the bottom to inject the
products and maintain water homogeneity. Systems for the removal of impurities and

superficial oils by skimmers were installed.

Water intake for this structure was achieved through headers. Inlet water had
0.08 ppm iron and 0.15 ppm manganese, and a turbidity of 1.4 NTU. The water had
a pH of 7.93 and natural bromine concentrations of 48 ppm, and consequently no
addition of bromine salts was required. The water was impounded through headers
at a depth of 8 m at sea shore. The intake was performed at this depth to avoid
incrusting micro-mollusks. The presence of micro-mollusks in sea water causes
problems by growing, development and adhesion to piping walls and lagoon
structures. Other possible way to avoid incrusting micro-mollusks is the use of water

pre-filtering.

ROP value was maintained over 600 millivolts (mV) during 4 hours in 24-hour
cycles. This was achieved by applying oxidants, such as e.g. ozone, hydrogen
peroxide, potassium persulfate, electrochlorination or sodium hypochlorite. All the

former were tested with good results.

In an average September day with an air temperature between 10 and 16°C
and a water temperature of 17°C, 0.11 ppm of sodium hypochlorite produced by
electrochlorination were applied, which was sufficient to maintain ROP over 600 mV
for more than 4 hours. This system is advantageous when working with salt water,
because the electrolytic process transforms chloride in sea water in hypochlorite,

with no need to add additional chemicals.
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0.01 700 Xylenes pg/l (*) n.d. 500 Pesticides D.D. T+D. D. D. +D. D. E.

pg/ |

(*) n.d. 2 2,40 pg/1 (*) n.d. 30 Lindane pg/l (*) n.d.

The established regulations for swimming pools in other countries indicate
higher ROP values (between 650 and 750 mV) permanently, but this is not
economically viable in large volumes of water and in this invention it has been
demonstrated that keeping ROP over 600 mV during 4 hours in 24-hour cycles is
enough to decrease the growth of microalgae and microorganisms in large water

bodies, thus generating low-contamination conditions apt for swimming.

The bacteria Escherichia coli, a bacterial pathogen marker, dies after 100
seconds when exposed to a ROP of 600 mV, and consequently the 4-hour

treatments have a high disinfectant power.

The water body volume of this example equals the volume of 6,000 familiar 8-
meters-long swimming pools and is constructed in such a way that it does not
receive visible contamination from the surroundings (leaves, soil, watercourses), and
consequently contamination received from the environment is very low in relative
terms when compared with a swimming pool. Proportionally, human contamination is
also insignificant given the high dilution power (for example, 4 swimmers in a familiar

pool equal 24,000 swimmers in the lagoon).

Additionally, the flocculation and bottom cleaning with the suction cart, and the
removal of grease and superficial impurities by means of the skimmers allows

keeping low organic matter levels, which decreases the use of oxidants.

Algaecide action was achieved by keeping an average copper level in the
water of around 0.3 ppm, and the application was made by using copper salts
(copper sulfate pentahydrate) in closed sacs, which is applied in the chambers
through which recycling system water passes, in such a way that the salts dissolve
slowly, and also by an copper electrode ionization process in which an electric
current is applied to said electrodes and copper ions are released into the medium in
a controlled way. Measured copper levels varied between 0.1 ppm at a temperature

of 10°C and 1.5 ppm at 30°C (2 ppm are acceptable in potable water, see Table 4).

A cationic flocculating polymer was added. The flocculant used was HICAT-

1™ in daily applications of 0.04 ppm through the recycling system.
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2 Met hoxychlor PO (*) n.d. 20 Pentachl orophenol pg/l (*) n.d. 9
Secondary products of disinfection Monochloramnes ng/l (*) <0.1 3
Di br onochl or onet hane ng/1 (*) <0.005 0.1

With the aid of the suction cart or device, the plastic of the bottom of the
lagoon was cleaned subsequently to decantation. The device has a system of
suction chambers, thus removing all the precipitated impurities together with the
polymer, which allows the bottom of the lagoon (membrane) to be seen. The device
that cleaned the plastic membrane was pulled by a boat and did not leave any
residual layer, because it was a fine cleaning and not a dredging. This cleaning and
suction method was permanent and the bottom of the lagoon was cleaned daily, in
such a way that the suction system passes by every membrane sector every four

days.

The water was maintained in movement by means of a recycling system that
operated 8 hours per day in low-wind seasons, thus keeping water homogeneity.
Injectors distributed around the structure throw the water up to a long distance and
are placed every 10 meters. It should be mentioned that the water contained by the
structure also shows an important circulation as an effect of the wind and it should
be possible to decrease the artificial recirculation requirements by a suitable design

of the structure, thus sparing energy.

This recycling system was used to apply chemicals. The water of the structure
was completely renewed in a period between 30 and 150 days. The aim of the
renewal was to avoid “water ageing”, which is the formation of secondary
compounds derived from oxidation reactions. The renewal was performed by taking
new water through the feeding pipes, independently from the recycling pipes that

end at the injectors.

A superficial water outlet flow was kept by means of the skimmers that

remove oils and superficial impurities.

The amount of added chemicals depends mainly on the temperature and is

orders of magnitude lower than those required in swimming pools.

The total comparative maintenance cost per cubic meter was approximately

3% of the usual cost in swimming pools.
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Di chl or obr ononet hane ng/1 (*) n.d. 0.06 Tribrononmet hane ng/1 (*)
0.037 0.1 Trichloronmethane ng/1 (*) n.d. 0.2 Trihal omethanes ng/l (1)
<1 1 M CROBIOLOGE CAL ANALYSI S

In this application example, the physicochemical conditions of water were

determined to comply not only with regulations for recreational waters with direct

contact (see Table 2), which are those applied in this case, but also with regulations

for potable water (see Table 4), with the exception of characteristics inherent to sea

water, and with regulations for swimming pools (see Table 3), with the exception of

chlorine permanent residual levels, which do not apply because of the applied

technology..

Table 2: Comparison of the water treated with the process of the invention and the

regulation for recreational waters with direct contact (NCh 1333 *)

MEASURED
PARAMETERS VALUE IN THE NCh 1333
LAGOON
6.5108.3
pH 7.96 except if natural water conditions

show different values, but in no case
lower than 5.0 or higher than 9.0

Temperature, °C, maximal 17.7 30

Visualization of Secchi discs at a

Clarity, minimal 35 meters depth of 1.20 meters
Visible floating solids and Absent Absent
unnatural foams
Floating oils and greases,

' an <5 S
mg/l, maximal
Emulsified oils and . <5 10
greases, mg/l, maximal
Color, Pc-Co Scale unit, 10 100
maximal * Absent Absence of artificial colors
Turpldlty,*Slllca units, 0.55 50
maximal
Fecgl coliforms /100 ml, <2.0 1,000
maximal
Substances that cause Absent Absent

inconvenient smell or taste

* Official Chilean regulations were used (Chile was the country of the application example),

Chilean rule NCh 1333
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PARAMETERS EXPRESSED AS ASSAY METHOD MEASURED VALUE | N THE POND
O ficial 2005 NCh 409 Total colifornms MPN 100 ml (V) <2.0 <2.0
Escherichia coli MPN 100 m (V)-(*) ABSENT ABSENT n.d. I|ndicates not

det ect ed ) ) , .
Table 3: Comparison of the water treated with the process of the invention and the

regulation for swimming pools (NCh 209 *)

MEASURED VALUE IN
PARAMETERS THE LAGOON NCh 209
pH 7.96 7.2-8.2
Free residual chlorine + 0.5- 1.5 (ppm)
Copper (algaecides) mg/l 0.38 1.5 maximal
Bromine (disinfectant) mg/l + 1-3
Foam, grease gnd Absent Absent
suspended particles
Colonies c?f aerobic 5 <200
bacteria / ml
Fecal coliforms Absent Absent
Total coliforms
<2 <20
colonies / 100 ml
Algae, larvae or other Absert Absert
living organisms
Clarity 35 meters 1.4 meters

* Official Chilean regulations were used (Chile was the country of the application example),
Chilean rule NCh 209
+ Do not apply because of the applied technology

Table 4: Comparison of the water treated with the process of the invention and the
regulation for potable water (NCh 409 *)

MEASURED "
PARAMETERS UNIT SSAY | VALUE INTHE | ©Official 2005 NCh
LAGOON
pH - 0] 7.96 6.5<pH<8.5
Turbidity NTU (1) 0.55 2.0
True coratpi= | prco (0 10 20
Smell - (N Odorless Odorless
Taste - (1) + Tasteless
Ammonia mg/l NH; () 0.12 1.5
Total arsenic mg/l As (1) <0.005 0.01"
Cadmium mg/l Cd (I <0.002 0.01
Zinc mg/l Zn ) <0.05 3.0
Total cyanide mg/l CN (N <0.05 0.05
Chlorides mg/l Cl (1) 18,914 400 @
Copper mg/l Cu () 0.38 2.0
Phenolic compounds mg/I )] <2 2
Total chromium mg/l Cr*® (1 <0.05 0.05
Fluorine mg/l F )] <0.10 1.5
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i nvention patent, |

. €.

the replacenent of filtering by a suction

devi ce and SKimrers plus t%c@mlbﬁgdléﬂLNNAG_Q@lSm ['ed oxidation |
puI ses,which—are esseml at pou ts UI Llle p1 ULEbb at UWb 0§ Ed.KI llg the

bar ri er=that-i-nders tet+-ot Y-S e ""oor"‘

unl i mjt éRKMEggns %PS%RE ?’Epes %ﬁm ng Qﬁy %L%Qog{\JCh 409
appl i ¢ati ons. The in ad'van he é% d process IS

evi deneed—by—conparingtheregulatonsfor c: eat wat-ers—and

t he recrl(PtiaZéQ\lﬁ@r $dd MIE mQ ﬂﬂ f i ci a_L(_\_/)La_g_ggn nplie. <2.0

Addi t iLdegheygchiarol ey MIPN{ 09 rn’é{nsoar e¥y(abt ai hed AB\SEN«I er_ i ABSENT

hi ghl ymdrﬂm?h%@ﬁ notisetastpct he clarity equal or higher than 35 meters,
whi ch " fticialdshilban regulationmeierused (O was hedpuntay efhe hplisatlis) g )

nor i nGhileamejloNChyW08f swi nmi ng pool s;
r egul atti loherdetnvatieseiisga walernet er s of clari ty (see Table 3).

in fact,

t he

advant ages of the disclosed process of the present i
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In order to make nore evident the surprising effect of the process

di sclosed in the present invention, Table 5 is shown, which
illustrate the costs for both cleaning nethods in the water body of

t he appllcatlon exanpl e (250,000 nB). Table 5: Conparison of the
traditional I ithiseeXaapieetthbas bees @W@ogatf@ﬁesnﬂ@évh @ePOSﬂ@@l o gwintais a

VoL e EEERE) S RO P L AL 380 PR MR Rk
01206) with a water quality similar to conventional swimming pools and tropical seas, both in
its aesthetic characteristics as in its physicochemical and bacteriological properties.
The achieved characteristics have not been found in any existing artificial lagoon in
the world up to date (see Google Earth) and this can be demonstrated by satellite
comparison of the transparency and color of the lagoon to be protected
(33720'59.91”S ; 71739'10.10°"W) with the tens of thousands existing in the world,
such as golf court and public park lagoons, dams for recreational use, lagoons of
real estate and tourist projects, and even dams over 15,000 m? built with swimming
purposes (e.g. Piscina do Ramos in Brazil, Darwin Swimming Pool in Australia,

Orthlieb Swimming Pool in Casablanca, Morocco).

We have not found any artificial water body in the world with a volume higher
than 15,000 m® having crystalline water with this quality, except for the structure

similar to an artificial lagoon that we want to protect, which has 250,000 m®.

In a Google Earth™ forum (Internet software for satellite photography of the
world) people has been searching for two years for the biggest swimming pool in the
world that can be seen from the air. The conclusion, when reviewing their results, is
that the lagoon of the application example is by far the biggest crystalline water body

found.

The biggest known swimming pool in the world that uses traditional filtering
and recycling systems is Sunlite Pool of Coney Island, United States, having 11,350
cubic meters of water. In the remaining tens of thousands of large artificial water
bodies existing in the world, the water is not filtered or it is only partially filtered. As
previously mentioned, the characteristics of the water of these bodies are very

different from swimming pools or tropical seas and their uses are limited.

Filtering large water volumes is technically complex and highly costly, and
consequently this is a barrier for the scaling-up of crystalline water bodies. The
suction device of the present invention removes suspended solids (turbidity) that
flocculate together with the polymer in an efficient and economic way, thus replacing
filtering.
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60 Praga 3000 filters (Astral code 15781) 714,000 kil ograns
of sand (Astral code 905000)

In addition to the high costs, the traditional filtering system does not solve the

cleaning of the bottom of the lagoon.

The technology described in this invention patent, i.e. the replacement of
filtering by a suction device and skimmers plus the application of controlled oxidation
pulses, which are essential parts of the process, allows breaking the barrier that
hinders the construction of crystalline lagoons with unlimited extensions and

volumes, thus opening a new field of tourist applications.

The main advantage of the implemented process is evidenced by comparing
the regulations for recreational waters and the results obtained in the artificial lagoon
of the example. Additionally, the level of transparency obtained in the water is highly
important, being the clarity equal or higher than 35 meters, which is a result not
found in any water body larger than 15,000 m® nor in the majority of swimming pools;
in fact, the swimming pool regulation demand only 1,4 meters of clarity (see Table
3).

Other advantages of the disclosed process of the present invention are:

¢ | ow maintenance costs.

e Established regulations for recreational waters with direct contact are widely
fulfilled (see Table 2) and comparable parameters of the swimming pool and
potable water regulations are also fulfilled (see Tables 3 and 4).

e The water in the lagoon is always absolutely transparent, with no turbidity,
with the characteristic turquoise color of swimming pools or tropical seas and
with a clean bottom, which are optimal visual characteristics for the
acceptation of the user public.

o Use of oxidant, algaecide and disinfectant concentrations up to 100 times
lower that those recommended to be applied in conventional swimming pools;
this advantage favors the users and is more environmentally-friendly.

e As these water bodies are disconnected from the sea or near natural lakes,
they are not affected by temperature variations produced by oceanographic
currents, ice thawing, etc. but only by environmental variables (temperature,

solar radiation, wind). In practical terms, in the lagoon of the application
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60 batteries of 250 nm Traditional filter valves (Astral code
19133) 2,893 Its/sec US$ 2,686, 648k US$ 119, 246 I nstal lation | abor
Shed of 2,500 n?

example in summer, temperatures of more that 10°C higher than those of the
sea are obtained.

e Flocculation and bottom cleaning by suction together with skimmers replace
the filter system of conventional swimming pools, thus generating high
transparency conditions at a very low cost. The removal of sediments
prevents said sediments to consume oxidants and generate anoxic zones,
and they allow the bottom membrane to give an attractive tonality to the
lagoon’s water.

e Water bodies can be built with no size limit having optimal aesthetical,
physicochemical and sanitary conditions, which generates large tourist

attraction poles.

In order to make more evident the surprising effect of the process disclosed in
the present invention, Table 5 is shown, which illustrate the costs for both cleaning

methods in the water body of the application example (250,000 m?).
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Total nonthly energy required, 24 hours*30 days*1343.28 kW hour
(967, 164. 18 kW hour) Qperators Mai nt enance

Table 5: Comparison of the traditional filtering method* and the suction device

Volume
circulated | Installation
through costs

pumps

Monthly
operation
costs

Specifications

e 120 15 HP Three-phase
Aral-C 3000 pumps
(Astral code 01206)

e 60 Praga 3000 filters
(Astral code 15781)

e 714,000 kilograms of
sand (Astral code
905000)

e 60 batteries of 250 mm

Traditional valves (Astral code
filter 19133)

e |Installation labor

e+ Shed of 2,500 m?

¢ Total monthly energy
required, 24 hours*30
days*1343.28 kW/hour
(967,164.18 kW/hour)

e Operators

¢ Maintenance

US$ Us$

2,893 lts/sec 2.686,648 * 119,246

o Windglider boat
Protected outboard 9.5
HP motor

Suction device

Suction pump 7.5 HP
Hoses, accessories 10 lts/sec | US$ 25,166 | USS$ 2,242
Fuel
Flocculant
Operator
Maintenance

Suction
device

* Considering T=2 (minimal rate for swimming pool filtration) according to regulation
NCh 209
+ Does not consider the cost of the land for the 2,500 m? shed.

It is important to keep in mind that to obtain the desired final result of “color,
transparency and cleanness characteristics similar to swimming pools or tropical

seas at low cost’, it is essential to have a water containing structure that have the
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W ndgl i der boat Protected outboard 9.5 HP not or Sucti on
devi ce Suction

required elements for water treatment and features that allow obtaining the desired
results. The isolated application of the physicochemical process for water treatment

would not be possible nor would it produce the desired results.
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device Suction punp 7.5 HP Hoses, accessories Fuel 10 Its/sec US$

25,166 US$ 2, 242 Fl occul ant Oper at or Mai nt enance
CLAIMS
1. A suction device for thoroughly cleaning the bottom of a structure, covered with a

2.

3.

non-porous plastic liner, that contains a water body larger than 15,000 m?, for
recreational use with excellent color, transparency and cleanness properties at
low cost, said device operating by suctioning impurities from the bottom surface

by a pumping system of said structure, wherein said device comprises:

a. a structural frame (10),

b. a cover (6) comprising one or more suction connection pipes (8) that
couple to the pumping system,

c. A propelling device to move the suction device around the bottom surface
of the structure,

d. Rollers (11) or wheels (12) for continuous movement of the suction device
over the bottom surface to be cleaned,

e. A fixed brush line (16) to remove precipitated impurities from the bottom
surface of the structure, and

f. Bottom suction pipes (27) to allow suctioning said impurities from the

bottom surface of the structure.

A suction device according to claim 1, wherein the cover comprises a resin
material (6) that covers the structural frame (10), the rollers or wheels, the bottom
suction pipes, and the brush line; wherein the structural frame includes one or
more supporting plates (1) at its top for coupling with pulling rods or tensors, one
or more handles for pulling, handling and lifting the suction device, and a lateral

membrane flap (7) extending downwards from the periphery of the cover.

A suction device according to claim 2, wherein the cover (6) further includes one
or more suction connection pipes (8) extending through corresponding reinforcing
collars along the top length of the cover, each suction connection pipe connected
at one end to the pumping system through a hose, and at the other end to the

bottom suction pipes.
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* Considering T=2 (mninmal rate for swnmmng pool filtration)
according to regulation NCh 209 + Does not consider the cost of the
land for the 2,500 n2 shed. It is inportant to keep in mnd
that to gbtgig)cidreddesd é@&rcﬁih@i% cfa?ﬁwl,twl”%t'eiHQQé gg?ctﬁfa@ﬂ%%rWis@Q%

cl eanness characteristics sinilar to swnmmng p s or trop seas
at | ow costserieptofj suppggiegtplalest(@9naged & perfeatedorrt slptgchglaten (R watdts

t hat have ttﬂﬁton{%ﬂﬁbﬁed el enments for water treatnment and features
that allow obtaining the desired results. The isol ated application of
t he physi cochem cal process for water treatnent woul d not be possible
nor woul @ iA spEtRpUSidelRcdrmd RAcIaiRSY] WlereinGh8lsWBpdrtind\pRMss r@NisdgYbice

for thoroughly cleaning the bottomof a structure, covered with a
non- por ous PIPRSENG qxlﬁ%gﬂgb)t"l’fﬂ?h BYME 3 95idgs fittee radeERondigss: t han
15,000 nB, for recreational use with excellent color, transparency
and cl eanness properties at. laow cost, said devic rating, b

Suct §on o A e ideuiee BRSO SAT i Garn TE Ao Ap S Siea 2 o
sai d structigrugedWheuppdrt &/ BrudlVihe 160 Npkets 8 brasiRessineliae W plbstid Bage
(10), b a cover @ copprising one or nore suction connection pipes
(8) that coillfl ¥nfrsticRe! Em’{fﬁ”ﬁ riglies-em c. A propelling device to nove
t he suction device around the bottom surface of the structure, d.

Rol lers (11) or.wheel.s (12) for, continuous noyenment t he suction
devi e over cHEbIRR stetabs o G’ L1 BhHelTHE TR ey HRBHF deRay
(16) to remmiwrpthané plieet @ heputdels @) dfecutd-hdribatet prasitinhaele. of t he
structure, and f. Bottom suction pipes (27) to allow suctioning said
inmpurities fromthe bottom surface of the structure. 2. A suction
devi ce adcdk diuntiprt dedtaiascardingnter eiaim t hewhyeiar theolpitons esctionr pipes (27)
material (6 1 ryck ur 1 e.r

wheel s, t heeqbnﬁd[? F tgn\ﬁe gﬁch' ?S}r? gfb%é’s!{&yré&al rﬁa\kgr%bse% %%%g?]gv%erﬁégjieﬁf% R%Jed
struct ural PY@rhwbashohacdbe Grghaped MMCtubap pondistrof opé &tgesnd(thp side legs
top for coupling with pulling rods or tensors, one or nore handl es
for pulling, handling and lifting the suction device, and a | ateral
menbr ane 9t | Apsuciion eevierdacgrdiognieacidsn 8, owhdreim frer ivphiealy POC tes are
cover. 3 A suctitoa gevi ce ic%grdi ng to clai.m 2, wherein th co&egﬂ_&G)
furt her i ncTUg8eea 7 °8r SRES S rnm86enﬂé°é'f’?8ﬂnrb‘?°§8% PPy (Ek PBAG

t hrough cordteependltonther dovnf mgcofnpe evlkel @rborl gagaﬁdmepvougbwea)ham tHehe
cover, each_ sucti onpecti on e connected at, one end to t

ot ng- oy iprF BYGHORS sleotb i o & Res! s R pach StiseSa ot srane
suction pi pgSmoreAT-shapbé IP\AD 1@k, Ghedsif QRalindgzérMalCPACMubes WaGS &LBtdANe

structural frape c rises a series of supporting plates (19a) and a
per f or at ed €195t &215 gﬁP'&ﬂeﬂo"(’@’ﬁrdafhr?Lf@ MY G0 thes SEET AR Walkr sGRERINGN

devi ce accoefiogd irdp@tiak Bnfers, Wh BeRiuBtidHe sHARBIST bRGF HAI PR RsRidHRe
for supporting axles (19b) which serve as guides for the rollers or

wheel s. 6. %uction device according to claim4, wherein the
perforated or slotted platen (21) is used to support the brush Iine

E)é?i/,et mﬁéﬁ%gg?’qog{(ilflez/hc%satlzcrc])%i#g ?o g]apnlm %?wh%retl)r? %ee ﬁgrgzo%gl%% {u%es include
closing caps (17) at their ends.

11. A suction device according to Claim 1, wherein the propelling device is a floating

device on the water surface of the tank.

12. A suction device according to Claim 11, wherein the floating device is a boat (31).
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7. A suction device according to claim1, wherein the rollers (11)
are high density polyurethane rollers and the wheels (12) are
auto-lubricated plastic wheels. 8. A suction device according to
claimi, 1%@5@&%&&@&%&&@@%@% P, R@rdin e W‘fcfh%s\éﬁretng Rl PVC
tubes, horizontal PVC tubes, and one or nore T-shaped PVC tubes,
where the T-shaped PVC tubes consi st of one leg and two side |legs. 9.
A sucti 0'149@5&@0@%%9&9'&Q:o]"cfi’hé:lt@'(ﬂblﬁw NG ¢ tHS éﬂg:rr{e' Ak foMstroles
are connected at one end he one or nobre suction connection pipes
(8), and atendire.other end to the down | eg of the one or nore T-shaped
PVC tubes (9); and the horizontal PVC tubes are coupled by at | east
one end to each side leg of the one or nore T-shaped PVC tubes,

wher ei n t1heA bottionatevise dev@dingde Claian 62, suneréio theotpaat ( 31g haé Bhropelier.ng
downwar d t hrough which the suctioned water carrying renoved
inmpurities enters, to be suctioned and taken out of the pond or

sSW nmi ng 1podbuctbd. deveeciccodingewiGlamaty ovharaig tHeopropallemhfs avdheteetiom. t he
hori zontal PVC tubes include closing caps (17) at their ends. 11.A
suction device according to Claim1l, wherein the propelling device is
a fl oating. Aleutton davicelzecoalires toslaimal evhefeit free deide. cldahsAhs botioranf the
devi ce accor I’Q n the floating device is a boat
(31). 13. As'“gt?fg S)H ggyfg}sl%ﬁétc%ggﬂhﬁ to Claim 12, wherein the boat
(31) has an engine. 14. A suctl on device according to Caim 13,
wherein t eenlnelsafou een ine. 15. A suction deyice
accor di nd t/o Sefigndevice 33coF 91 Q B oatvhegey “P%Qroé’e@P%&?V‘IC@HS afgmate
suct i on deviheehaiEPrattig 3 é@te@l aim15, wherein the propeller has a
protection. 17. A suction device according to claim11l, wherein the
device cleans the bottomof the surface at a rate of at |east 0.69
n2/s. 18. A suction device according to Claiml, wherein the

propel ling device is a renpote nmechanical traction system
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